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T h i s  s t u d y  w a s  s c i e n t i f i c a l l y  s o u n d .  T h e  MATC o f  r a i n b o w  t r o u t  
c o n t i n u o u s l y  e x p o s e d  t o  a r a n g e  o f  N o r f l u r a z o n  c o n c e n t r a t i o n s  
( 0 . 7 7 ,  1 . 5 ,  3 .3 ,  5.5,  1 1 . 2 )  d u r i n g  e m b r y r o  t o  l a rvae  s t a g e  is 
> 0 . 7 7  mg/ l  < 1 . 5  mg/ l  ( b a s e d  u p o n  s u r v i v a l  a n d  g r o w t h  o f  l a r v a ) .  
T h i s  s t u d y  f u l f i l l s  t h e  r e q u i r e m e n t  f o r  t h e  a q u a t i c  f i s h  e a r l y  
l i f e  c y c l e  s t u d y .  1 



I 
- ,  

* 

Page 2 of 9' 

DATA EVALUATION RECOFD 

1. CHmICAL: Norflurazon (EPA Reg. No. 11273-13,19) 

2 .  FORMULATION: 96.6% A.I. 

3. CITATION: Ear ly- l i fe  s tage  t o x i c i t y  study i n  the  rainbow t r o u t  on 
Norf lurazon conducted a t  EG&G Bionmics  f #BW82-5-116 5 
Sandoz Pro jec t  T-1733 Acc. # 248839 Dated 10/18/82 

4. FEVIEWED BY: Russel Farr inger ,  Wi ld l i f e  B io log i s t  
Ecological Ef f e e s  Branch 
Hazard Evaluation Division (TS-769 ) 

5. DATE REVIEWED: January 4 ,  1983 

6. TEST TYPE: F i sh  Ear ly - l i f e  Stage 

TEST SPECIES: Rainbow Trout 

7.  REPOF3'ED RESULTS: Percent  v i a b i l i t y  was not s t a t i s t i c a l l y  s i g n i f i c a n t  
( ~ ( 0 . 0  5 ) bs tween t r e a t m n t  a d  con t ro l  grcups. N o  toxicologica 1 s i g n s  
were observed a t  concentrat ion 0.77 mg/l. The MAT of Rainbow t r o u t  
expcsed t o  Norflurazon during embyro t o  larvae s t age  is >0.77 mg/l. 
(1.5 m g / l .  

8.  REVIEWER'S CONCLUSIONS: This  study was s c i e n t i f i c a l l y  sound. The 
M A T  of Rainbow t r o u t  continuosly expcsed to a range of Norflurazon 
concentrat ions (0.77, 1.5, 3.3, 5.5, 11.2) during gnbryro to Larvae 
s t age  is >0.77 mg/l <1.5 mg/l. 
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MATERIALS AND ~ ~ O D S  

TEST PROCEWRES 

 his study genera l ly  follows tk EPA guidel ine  requirements of J u l y  10,  1978 
and protocols  t h a t  were del ineated  i n  t h a t  document i n  regards t o  flaw-though 
aquat ic  t e s t i n g  wi th  f i s h .  The naninal test l e v e l s  were determined to b 
presLnt a t  o r  above the  s t a t e d  l eve l  by GLC-ECD. The embryo ar-d larvae 
exposure was i n i t i a t e d  wi th in  2 hours a f t e r  egg f e r t i l i z a t i o n  and continued 
through 30 days pcs t  swim-up. F i f t y  embryos =re used i n  each test chambar 
w i t h  two test chambers p e r  control ,  so lvent  con t ro l  ard naninal concentrat ion 
were u t i l zed .  An unknown number of larvae  =re u t i l i z e d  i n  r e p l i c a t e  tanks  ( 2 )  
f o r  each test l e v e l .  Lamae were fed br ine  shrimp ( A r t m i a  s a l i n a  naup l i i )  t h r e e  
time? d a i l y  on weekdays and twice d a i l y  on e e k e n d s  and holidays. Aquaria e r e  
brushed ard siphoned a t  least twice each week o r  a s  necessary t o  remove excess 
f w d  and f e c a l  mtter. Sol vent con t ro l s  ( dimethyl formamide a t  10 0 micro li ters/l) 
were u t i l i z e d  a t  the h ighes t  solvent/  toxicant  d ~ i r q .  LO, pH, and temperature 
were measured d a i l y  i n  one set of r e p l i c a t e  tanks  w i t h  all tanks beirg measured 
a t  l e a s t  once a week. A l l  test so lu t ions  were sampled on test day 0 ,  day of 

rr h a ~ h  and wsekly t h e r e a f t e r  t o  assure  t h a t  the  n m i n a l  concentrat ion and actual 
conckntrat ion were r e l a t i v e l y  the  same. A stock sample w a s  col lec ted  £ran 
t h e  brimary holding tank a t  ea& sample i n t e r v a l .  

STATISTICS 

Percentage hatch of embryos ard su rv iva l ,  l e r g t h  arr3 weight of l a rvae  a f t e r  
30 days exposure, rere subjected  t o  ana lys i s  of variance ( S t e e l  and Tor r i e ,  1960, 
canpfetely r a d a n i z e d  block design,  F 0 . 0 5 ) .  Data f o r  rcentage hatch and 
p r c e n t a g e  s u r v i v a l  were transformed t o  a r c s i n  + p r c e n t a g e  p r i o r  t o  analys is .  
If tkeatrrent e f f e c t s  were indicated.  the  meam of these p r a m t e n  were conpared 
t o  those from t h e  c o n t r o l  and solvent  c o n t r o l  using Dunnett 's procedure ( S t e e l  
and T o r r i e ,  1960).  When a treatment mean was s i g n i f i c a n t l y  d i f f e r e n t  £ran t h e  
con t ro l  m a n s  P=;0.05) , t h a t  t r e a t n e n t  was c o n s i d x e d  t o  b an e f f e c t  level .  
Base9 on these da ta ,  the  MA?C. of Norflurazon t o  fathead minncw embryos an3 l a rvae  
w a s  estimated. - 

The Maximum Acceptable Toxicant Concentration (MATC ) of Rainbow T r m t  when 
continuously exposed t o  Norflurazon during the enbryo t o  larvae s t age  is >0.77 
mg/l <1.5 rng/l. 

REVfEWER'S EVALUATION 

TEST 1 PROCEDURE 

TQis study appears to have keen corducted f o l l w i r g  guideline requirements 
f o r  dn embryo t o  larvae  study. 
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STATISTICAL RE SULTS 

ANOVA analysis was prEomed on t h i s  da t a  set. The indepedent variable was 
treatruent level ,  depndent  variables were prcentage  of hatch and survival ,  
l e rg th  a d  weight. 

S T A T I S T I C A L  A N A L Y S I S  S Y S T E M  

OBS TREAT HAT SUR LEN WT 

S T A T I S T I C A L  A N A L Y S I S  S Y S T E M  

GENERAL LINEAR IODELS PIiOCEDURE 

CLASS LEVEL INFOIZMATION 

CLPSS LEVELS VALUES 

TREAT 4 C  CS T 1  T 2  

NUMBER OF ORSERVATIONS I N  DIYCA SET = 8 

S T A T I S T I C A L  A N A L Y S I S  * S Y S T E M  - 
(NOTE: C  = Control; CS = Solvent Control; T 1  = 0 .77 ;  T 2  = 1.5) 



G E N E W  LINEAR MOELS PROCEDURE 

6\ 

w DEPENDENT VARLARLE: SUR 
0 

SOURCE SUM OF SQUARES F VALUE 

MODEL 
4 . 2 9 3 7  

u" - 
5 HAT MEAN 

84 .37500000  

sm DEV 

SOURCE TYPE I SS F VALUE PR > F DF TYPE IV SS F VALUE 

TREAT 
w 

1 

57.37500000 1 . 4 6  0 . 3 5 2 2  57 .37500000  1 . 4 6  3 
S T A T I S T I C A L  A N A L Y S I S  S Y S T E M  

7: 55 T u e s d a y ,  December 2 1 ,  198 2 

GENERAL LINEAR MODEIS PROCEDURE 

DUNCAN'S MlJLTIPLE RANGE TEST FOR VARIABLE: SUR 
N ~ E :  THIS TEST WNTIEOL~ ERROR RATES AT DIFFERENT LEVELS 

DEPFNDIC CN THE NUMBER OF MEANS RElWEEN EACH PAIR 
BETPG C@IE'ARm. I T S  CPERATINC: CHARACI'ERISTICS SOE-T 
RESEMBLE FISHER' S IJNPFOI'ECTFD LSD TEST. 

ATBHA=0.05 DF=4 MSE=13.125 
WPNS WITH TflE SAME LEITER ARE N O T  SIGNFICPNTLY D I F m R M T .  

DUNCFN GROUPING MEAN N TREAT 



GENERAL LINEAR MOIXLS PROCEDURE 

DEPENDENT VARIABLE : LEN 

SOIJRCE DF' 

MODEL 3 

TREAT 3 

MEAN SQUARE F VALUE PR > F R-SQUARE C.V. 

947.37500000 324.79166667 16.98 0.0097 0.927204 
-. 5.544 5 

76.50000000 19.12500000 S?D DEV 
LEN MEAN 

1050.87500000 4.37321 392 78.87500000 

TYPE I SS F VALUE PR > F DJ? TYPE IV SS F VALUE 
1 

974.37500000 16.98 0.0097 3 ,-...,A -------  
S T A T I S T I C A L  A N A L Y S I S  

Y r ~ . 3 l s u 0 0 0 0  16.98 
S Y S T E M  

7:55 T u e s d a y ,  D e c e m b e r  21, 1982 

GENERAL LINEAR MODELS PROCEDURE 

DUNCAN'S MULTIPLE RPNGE TEST FOR VARIARIE: LFN 
NOTE: THIS TEST a)NTROIS ERROR RATES AT DIFFEREM. LEVELS 

DEPENDIN: ON THE NUMBER CF MEW RETWEEN EACH PAIR 
RE1 N: COMPAROD . I T S  OPERATINS CHARACPERI S T I C S  ~ M E M  
RESEMBLE FISHER' S UNPHYI'ECTED LSD TEST. 

ALPHA=O. 05 DF=4 MSE=19.175 - -  ---- 
MEANS WITH THE S A W  LElTER ARE NOT SIGNFICWJTLY DIFFGRINT. 

DUNCAN GROUPING MEAN N TREAT 

A 88 .OOO 2 
A 

T1 

A 84.000 
A 

2 C 

A 83.500 2 C S  



I GENERAL LINEAR MOCELS PROCEDURE 

' c n .  

, l4-I 
DEPENDENT VARIABLE: WT 

0. 

I a SCXJRCE DF SUM OF S'JUARES MEAN SOUARE F VALlJE PR > F R-SQUARE 
, aJ C.V. 

tn 
nf 

P I  MODEL 3 25.00000000 8.33333333 33.33 0.0027 0.961538 1.1111 
1 

ERII13R 4 1.00000000 0.25000000 STD DEV WT MEAN 

SOURCE DF TYPE I SS F VALUE PR > F DF , TYPE N SS F VALUE PR > 

TREAT 3 25.00000000 33.33 0.0027 3 25.00000000 33.33 0.0027 
S T A T I S T I C A L  A N A L Y S I S  . S Y S T E M  13 

7:55 T u e s d a y ,  December 21, 1982 

GF!NERAL LINEAR MODELS PROCEDURE 

DUNCAN'S MULTIPLE RANGE TEST FDR VARIAAIE : Wf 
NOTE: THIS TEST ONTROTS ERROR RATES AT DIFFERENT WVEL! 

DFSENI)ING CI\1 'IHE NUMFER OF MEANS BETWEEN EACH PAIR 
BEING COMPARED. I T S  OPERATING CHARACTEIUSTICS SOmWHAT 
FESEMRLE FISHER'S UNPKYX'ECI'ED LSD TEST. 

AIPEW=O. 05 DF=4 MSE=O. 25 
MEMS WIlT-1 THE SAME EI .TER ARE NOT SIGNFICANTLY DIFFERENT. 

DUNCAN GROUP1 NG MEAN N TREAT 
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' ,  Based on the r e s u l t s  of our  s t a t i s t i c a l  ana lys i s  w e  concur wi th  the 

'-% 

following s ta tements  made by t h e  T e s t i r g  laboratory. 

I "Percentage v i a b i l i t y  of rainbow t r o u t  embryos was unaffected by 
exposure to m a n  rreasured Norflurazon concentrat ions as high a s  11.2 
mg/l (Table 3 ) .  Percentage hatch of v iab le  embryos exposed t o  mean 
measured concentrat ions of 11.2 and 5.5 mg/l Norflurazon w a s  
s i g n i f i c a n t l y  reduced as canpared t o  parcentage hatch of v iab le  
c o n t r o l  and solvent  con t ro l  embryos. E n b r y o s  began h a t b i r g  on day 
23 of exposure. None of t k  embryos exposed t o  11.2 m g / l  Norflurazon 
hatched successful ly  while newly hatched larvae  exposed t o  5.5 mg/l 
~ o r f i u r a z o n  b a n  dying a f t e r  hatching. Mor ta l iQ  continued u n t i l  day 9 ,  
pcxt-hatch, a t  which time no su rv iv i rg  larvae remained i n  t h i s  treatment. 
Mortal i ty ard l e t h a r g i c  k h a v i o r  were observed m n g  larave exposed t o  
3.3 mg/l Norflurazon on day 2 ,  p c s t  hatch.  These t rends  continued u n t i l  
day 17,  post-hatch a t  which time no su rv iv i rg  l a rvae  remained i n  t h i s  
t r e a t m n t .  Lethargic behavior and m r t a l i t y  were observed a m 4  larvae 
exposed to 1.5 m g / l  Norflurazon during the i n i t i a l  15 days of exposure. 
Beyo* day 15, past-hatch, surviving larvae no longer a p p a r e d  
l e t h a r g i c  ard none died.  Larvae survival  was unaffected by exposure t o  
a main measured Norflurazon concentrat ion of 0.77 mg/l. Mean t o t a l  length 
ard average w e t  weight of l a rvae  exposed to 1.5 mg/l Norflurazon were 
s i g n f ~ i c a n t l y  reduced as cmpared to c o n t r o l  and solvent  control  larvae. 

, Larvae exposed t o  1.5 m g / l  Norflurazon a l s o  appeared to have l i g h t  pig- 
I m n t a t  ion as ccxnpred t o  larvae i n  both con t ro l  g r a p s .  Mean total length, 

average w e t  weight and p ig ren ta t ion  of l a r v a e  exposed to 0.77 m g / l  
Norflurazon was c m p a r i a b l e  to growth and pigrrentation of c o n t r o l  and m l v e n t  
con t ro l  l a rvae  . " 

"Based on the yeduced percentage survival  am3 reduced growth of l a rvae  
exposed to a m a n  masured  Norf lurazon concentrat  ion of  1.5 mg/l , t h e  MP;IY~ 
of t h i s  canpound f o r  the rainbow t r o u t  was estimated to te >0.77 (1.5 mg/l." 

CONCLUSIONS 

Ca tegoxy : Core 


